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The chemical composition of Sphagnum peat and of the peat forming 
Sphagnum mosses is still rather incompletely studied. This applies espe- 
cially to the carbohydrates, which are the quantitatively predominating 
components. It is generally accepted that both moss and peat contain 
cellulose together with non-cellulosic carbohydrates. 

von Feilitzen and Tollens (1) were the first to demonstrate the presence 
of cellulose and they also showed that the percentage of cellulose decreased 
with increasing huminosity. The cellulose has been further investigated 
by Odén and Lindberg (2), Marcusson (3), Waksman and Stevens (4), Hess 
and Komarewsky (5, 6), Arnd, Siemers and Hoffmann (7), Plank (8) 
Gussev (9) and others. 

Waksman (10) has reviewed the investigations on the non-cellulose 
carbohydrates. Pentose, hexose and uronic acid units have been recognized. 
Kondrat’ev and Golubyatnikova (11) investigated hydrolyzates of Sphagnum 
moss and peat and detected pentoses and uronic acids together with smaller 
amounts of glucose, mannose and galactose. These authors, and von 
Feilitzen and Tollens (1), also claim to have detected considerable amounts 
of fructose. 

The aim of this series of investigations is to study Sphagnum mosses 
and Sphagnum peats of different huminosities chiefly with respect to the 
carbohydrates, utilizing modern methods for fractionating the polysac- 
charides and the monosaccharides. The present paper gives a preliminary 
report on the carbohydrate constituents of two different samples of peat. 
One of the samples, A, was collected from Perstorp (Skane) and could be 
characterized as a surface Sphagnum peat of low huminosity (degree of 
huminosity 2—3 according to S. G. U. (12), containing traces of Erio- 
phorum, 2.9 % of ash and 3.4 % of bitumen (extractable with boiling 
benzene-ethanol, 1:1). The other sample, B, was collected at Store 
Mosse, Sösdala (Skane), about 0.5 m under the free surface. It could be 
characterized as a Sphagnum peat of low huminosity (degree of huminosity 
3) containing small amounts of Calluna vulgaris and Eriophorum. 1.3 % 
of ash and 5.3 % of bitumen. 

The extracted samples were treated successively with: 

1. Boling water for 3 hours. The aqueous extract obtained was then hydro- 
lyzed with boiling 2 % hydrochloric acid for 4 hours. 
2. Boiling 2 % hydrochloric acid for 4 hours. 
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3. 76 % sulphuric acid at room temperature for 2 hours, followed by 

boiling 3.7 % sulphuric acid for 5 hours. 

These extracts were neutralized with silver carbonate and barium 
carbonate respectively and analyzed for the following constituents: 

Dissolved organic material, reducing material (calculated as glucose), 
fermentable reducing material (as glucose), uronic acids, pentoses (as 
xylose, corrected for the uronic acids) and methyl pentoses (as rhamnose). 
A qualitative analysis of the carbohydrates present was also made using 
the paper partition chromatographic technique. The results of these 
investigations are summarized in Tables 1 and 2. 


Table 1. Analyses of fractions 1, 2 and 3. 
(All figures given are percentages of the total organic material in the peat) 


Dis- Rede Fermen- aE 
Sample Prac | solyed cing table | Uronic | pentoses| Methyl | Residue 
tion ee faster rane ne acids pentoses 
material| "~~~" | materia 
A ti 7.4 0.8 1.4 0.4 0.5 — 
2 40.1 10.0 14.3 3.2 1:7: = 
3 22.3 17.7 
28.0 
B 1 1.5 0.5 0.1 — — ~ - 
2 33.3 21.9 10.2 13.2 3.5 1.3 — 
3 28.3 19:3 18.2 
37.9 


Table 2. Paper chromatographic investigations of fractions 1, 2 and 3. 
(Almost identical results were obtained from samples A and B). 


Jronic am- 
Fraction B ronie | Galactose} Glucose | Mannose | Arabinose Xylose palin 
acids nose 
1 ++ FF FE + + “Ee FF 
2 bak FF Fo + t +3 t 
3 = = aioe + = T = 


Fractions 1 and 2 contained considerable amounts of only partially 
hydrolyzed material, which had a low R p value. Fraction 3 also contained 
difficultly hydrolyzable carbohydrates, and when the fraction was sub- 
mitted to more drastic hydrolysis, the amount of mannose present in the 
solution increased. 

The values given for reducing sugars (calculated as glucose) are of course 
rather uncertain, and as most of the monosaccharides present consume a 
smaller amount of oxidant per mole than does glucose, the values are 
certainly too low. As, further, the hydrolysis is incomplete, the total 
amount of carbohydrates present is greater than is indicated by the 
reducing sugar value and consequently the greater part of dissolved organic 
material should consist of carbohydrates. 
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The conditions of neutralization and evaporation were chosen so that no 
epimerization of glucose and mannose to fructose could take place (cf. 
Sundman (13). Experiments with authentic fructose showed that only 
part of the fructose was destroyed under the conditions of hydrolysis 
employed but in spite of this no fructose could be detected in any of 
the fraction. In more recent investigations fructose has been isolated from 
living Sphagnum moss both in the free state and combined as sucrose (14). 


Experimental 


Dissolved organic material was determined by drying in vacuum at 50 °C and correct- 
ing for ash. 

Reducing material was determined by the Schoorl (15) method and fermentable 
reducing material as described by Menzinsky (16). Uronic acids were determined by a 
modification of the Lefévre-Tollens method (17) and pentoses and methyl pentoses by 
a modification of the Tollens-Ellett method (18). 

The solvents used for the paper partition chromatography were ethyl acetate-acetic 
acid-water (3:1:3) and ethyl acetate-pyridine-water (2:1:2) (19). The paper used was 
Schleicher and Schill No, 1507. Ammoniacal silver nitrate, aniline hydrogen phtalate 
and resorcinol-hydrochlorie acid were used as spraying reagents. 


Summary 


Two samples of Sphagnum peat have been subjected to fractional extrac- 
tion with water, 2 % hydrochloric and 76 %, sulphuric acid, and the frac- 
tions were analyzed and investiagated by paper partition chromatography. 
Galactose, glucose, mannose, arabinose, xylose, rhamnose and an unidenti- 
fied uronic acid, have been detected. Fructose appeared to be absent. 


The author is indebted to the Board of Directors of AB Svensk Torvférddling for 
permission to publish this paper and expresses his thanks to Mrs Eva Collin for skilful 
assistance. 
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